The article focuses primarily on the implementing of selected tools of Lean Management in the functioning of an enterprise with non-series manufacturing process. The aim is to present the possibilities of implementation of selected solutions in an enterprise which is the subject of the study. The article puts forward the essential concept of Lean Management. It contains information concerning, among other things, the specifics of this concept, the benefits of its implementation in an enterprise, and expenditure to be incurred in order to begin its practice. The paper presents selected, and at the same, basic tools used in Lean Management and includes practical aspects of the application of Lean Management in an enterprise with non-series process.
INTRODUCTION
Lean Management is a concept, in principle, whose origins date back to the first years following the Second World War. Initially, it was mainly applied in the automotive sector in Japan, because of the fact that the creator of its assumptions was Toyota Motor Company (Lisiński & Ostrowski, 2006, p. 50) . It should be noted at this point that due to the fact that the creator of this concept was Toyota Motor Company, in English literature it is referred to as the Toyota Production System (Junewick, 2002, p. 92) .
Initially, in the 50s, the assumptions of Lean Management were used exclusively in Toyota Motor Company. In the 60s and 70s, the solutions developed by that company were more frequently implemented in other companies in the automotive sector, including (Cusumano, 1988, p. 30 ):
• Mazda Company;
• Nissan Company;
• Daihatsu Company;
• Hino Motors Company. As mentioned above, the assumptions for Lean Management concept were developed just after the end of the Second World War, i.e. in the late 40s and early 50s. But it was in 1977 when for the first time an official note was given about the creation of a new management solution for a manufacturing company. This happened as a result of an article published by four managers from Toyota, which was featured in the English-language magazine "International Journal of Production Research". Until then, Lean Management was not recognised outside of Japan (Sugimori Y., 1977, pp. 553-564) .
In conclusion, it should be noted that a huge rise in popularity of Lean Management dates back to 1990, when a group of researchers associated with the Massachusetts Institute of Technology published a book entitled 'The Machine That Changed the World', which was de facto entirely devoted to the research on the effectiveness of the use of tools forming the concept of Lean Management (Womack, Jones & Roos, 1990, p. 11) .
LEAN MANAGEMENT IN TASKS
Lean Management is essentially a low-cost approach to management, which mainly intends to eliminate waste, and thus also to increase the added value of activities carried out within the organization.
The foundation for the deployment of Lean Management principles in an enterprise is the ability to define waste.
The analysis of the literature allows to note that the concept of waste should be understood as any action that imposes the need to incur certain amount of work, but does not create added value. The said value should be understood as final value for the customer (Koch, 2006) . The implementation of Lean Management objectives in an enterprise leads to a strong demand to carry out five basic tasks, the scope of which is shown in Figure 1 . Fig. 1 . The fundamental rules for the implementation of Lean Management; own study based on (Hines, 2003, p. 8) Lean Management is a concept which significantly differs from the traditional approach to business management. A comprehensive summary of the most important differences in this regard has been presented in table 1.
The essence of Lean Management method is the fact that it operates several dozen mutually complementary tools, the most important of which will be characterized in the next chapter of this article. At this point it should be noted, however, that the foundation for the implementation of any of these methods is the technique of Kaizen.
Another tool, value stream mapping, is one of the tools used in Lean Manufacturing and is used in production logistics.
It turns out that the acceleration of time in which the flow of materials and information takes place is a very important issue for logistics, especially in the area of production, because that is where smooth execution of the manufacturing process happens. The following elements are included in this area (Rother & Shook, 2009, p. 4) :
• spare parts of raw materials and intermediary products;
• organization of transport within the company;
• keeping records of materials;
• procedures for waste disposal. It should be added that in this area wasting resources adversely affects the performance of the company and causes (Rother & Shook, 2003, p. 51) :
• higher than expected production costs,
• increased frequency of defects occurrence,
• bigger than necessary inventories,
• performing unnecessary production processes, • performing unnecessary work by employees,
• downtime periods,
• manufacturing goods that do not meet customer expectations in terms of quality. To successfully identify the structures of the processes and the links between them a method of value stream mapping is used, and especially for those activities which are responsible for the creation of added value and those that do not contribute to it, because they also should be eliminated or minimized.
The advantages of value stream mapping method certainly include:
• an insight into the implemented processes in the enterprise from the beginning to the end of production procedures; • analysis of all operational procedures in an enterprise. Such a detailed analysis implies that the manufacturing process must be traced in detail, in terms of activities, but also regarding ways of information transmission, because how and when the next steps are taken depends on the form of its transfer.
Therefore, the map includes information about the flow of materials and information, although the very making of it always starts with selecting the product family for which it is to be developed.
The most important stage in the course of value stream mapping is developing a mapping of the state to be achieved, because it allows to make comparison with the current state of functioning of the enterprise, as well as the identification of all possible improvements (Michlowicz & Świątoniowski, 2011, p. 29) .
The map of the current status is always developed at the time of observation of the physical process flow, because it is then when the deadline is determined for the execution of scheduled tasks and waiting time, which must be allowed between the specific operations.
Mapping is a procedure performed by the team which analyses the situation of the enterprise and plans improvements, but also selects measures and indicators to evaluate the effects of work. The mapping procedure uses a set of symbols to illustrate the material and information flows (Rother & Shook, 2003, p.54) .
Value stream mapping, as is the case for other tools used within Lean Management, is characterized by multiple stages in terms of its implementation (Fig. 2) .
Another tool to be deployed in an enterprise is Kanban (it is a Japanese term used to describe a signal in the form of a card). Kanban system is a tool for operational production control particularly relevant in determining the current critical path. This system is corrected by events occurring directly on the production. It is oriented towards providing:
• short time for material processing in the production, • low stocks whilst keeping timeliness for processing orders,
• the volume of production adjusted to the number of orders,
• monitoring at all stages of the production process. In KANBAN system all posts receive delivery schedules of finished products to customers. The appropriate staff or crew of the nest shall take the tasks. Where necessary products for production are taken from previous posts, these in turn from the posts prior to them and the initial warehouse, thus replenishing goods passed to the next position. Such a solution allows users to synchronize the flow of materials with the pace of work of all positions.
Kanban is not a homogeneous term. In daily business activities several types of Kanban can be specified, the classification of which was presented in Figure 3 .
As can be clearly seen from the data presented in Fig. 3 in practice there are two main types of kanbans:
• production ordering kanban;
• withdrawal kanban. As part of the production order kanban, another two subtypes can be specified consisting of:
• production kanban, which, in principle, is used to send orders to produce small quantities in the process at the top of the stream; • signal kanban, which is used to send orders to produce large quantities in the processes at the top of the stream producing in large lots such as embossing presses and injection moulding machines.
Within withdrawal kanban, as was previously in respect of production kanban, there are two subtypes of kanbans:
• transport kanban;
• supplier kanban. Just-In-Time is a method used for the first time by the Japanese. Its essence is to find the right materials, parts and products at the right time, in the right condition and the right amount. This method is associated with a reduction in inventories to a minimum level, synchronization of supplies with production and experience. The characteristics of this method include the continuous reduction of operating costs while maintaining high quality, elimination of defects in the process, short response time for market needs, customer orientation, great flexibility, staff training in a number of areas in order to ensure universality of activities of work cells, security of supply, close, long-term cooperation with suppliers, collaborative problem solving, ensuring the timeliness of the production and supply. "The introduction of Just-In-Time method requires: proper management of human resources (the competent staff incentive system, trainings), full commitment in the continuous improvement of executives and all employees, the belief of the suitability of undertaken changes, maintaining a proper sequence of implementation stages, the size of organization, possession of funds for investment, a high degree of standardization of final products/services. It is assumed that the full implementation of the Just-InTime methods requires 5 to 7 years. The period of operation is unlimited, as end-less improvements and reduction of losses let achieve the long-term competitive advantage" (Opolski & Modzelewski, p. 106).
Just-In-Time brings many benefits. The most important include the reduction of stock levels treated as a waste of resources, so it is possible to reduce funds frozen in inventories, improving the quality -minimizing or eliminating losses, damaged items and inappropriate work are detected and removed immediately, achieving savings by elimination of large warehouse spaces and keeping them at a minimum level, reducing the amount of transport equipment, reduction of employment, increasing the flexibility of the organization, etc. This method can be used successfully in the material management process in any public institution.
The possible failures include failure to comply with the principle of its comprehensive implementation in the entire organization, omission of management, administration and sales departments, too rapid reduction in stock levels, failure to make improvements, not removing the sources of problems in the institution, transport failure, unpredictability of demand, mentality and habits of staff.
PRACTICAL ASPECTS OF IMPLEMENTING LEAN MANAGEMENT TOOLS IN AN ENTERPRISE WITH NON-SERIES MANUFACTURING PROCESS
The kind of kanban which should be implemented in the studied enterprise is transport kanban.
By analysing the specifics of functioning it should be noted that the implementation of improvements in the above mentioned company involving the introduction of transport kanban imposes, at the same time, the need to implement the SMED method. This is determined by the fact that the product range of the unit includes more than one product, and hence, in the case of a change in the production, it is necessary to first adjust the production line to a new product.
The SMED system (Single Minute Exchange of die) is a rapid changover, and, literally, a changover in minutes. Simply put, it is a system which involves the exchange of tools in one-digit number of minutes. This system includes the methods of diagnosis and improvement of the production processes in the manufacturing industry. The SMED method, similarly to Kaizen, was developed in Japan. It was initiated in 1950 by Shingo Shingeo, who to this day is considered to be one of the most important representatives of the Japanese science and the practice of organization and management.
As previously mentioned, the main purpose of the application of the system is a radical reduction in the duration of the changover of machines and devices. The word 'changover' in this case should be seen as setting the machine to replace or set tools, instruments, etc. in specific positions. The most important novelty of the SMED system was the distinction of activities during the changovers to two basic type, namely: external changover and internal changover. As a result of the application of his own system, S. Shingo made radical changes to the changover process, which brought up to 90-percent reduction of idle time of machines. For example, the average downtime during the changover of presses, which after 1975, thanks to the SMED method was one eighteenth of the original time of this operation. Other benefits achieved through the use of SMED system:
• reduction in long production series,
• reduction of inventory,
• increase in the flexibility of production,
• reduction of time for goods manufacturing,
• increase in productivity, so called bottlenecks of production lines,
• reduction of labor costs during changovers,
• reduction of materials consumption related to changovers,
• increase in the degree of equipment use,
• elimination of errors during changovers,
• enhancing the quality of products,
• simplification of the tools policy,
• increased safety of workers,
• lowered requirements in relation to the skills of employees for changovers. The essence of the system in question provides for the application of a series of secondary techniques and methods. They can be divided into two main groups, which was identified in Figure 4 . The essence of the SMED system is also performing the largest possible number of steps beyond the machine, when it is not running. Where possible, the socalled "one movement fixing" should be applied. The changover of machines also requires careful observation, in order to be able to freely register all activities. Be-fore the changover, an employee should know which steps must be performed on the stopped machine, and which can be performed externally when the machine is running. The changover process must be designed step by step, because this will allow for quick performance. The ideal solution would be the changover without stopping the process, which is performed during the exchange of items processed in the machine. However, in reality this solution is possible more seldom than SMED, so companies would rather use the above mentioned system. The SMED system is so important in the functioning of enterprises that the changover time largely determines the flexibility of production system. The shorter this time is, the smaller losses in waiting for the changover and setting machines (machine), and so the smaller batches can be produced more profitably. It is worth adding that the reduction of machine changover time increases the time spent on production, and also reduces the amount of inventory, which is important in planning. It is important to know that the key issue for the application of process improvement methods, including SMED and methods of manufacturing inventory management is to find the optimum production costs. SMED is also important because the delays in a scheduled production process often arise from the damage to tools and machines. In addition, in companies all sorts of delays appear and they are caused by reproduction of the planning system, which does not respond to the environment with a planned horizon. Therefore, the implementation of universal methods of planning and production control (Just in time) requires risk minimization strategies in cooperation with the SMED method. Therefore, the implementation of SMED in manufacturing companies seems to be a necessity. Shingo, while developing SMED system, identified four key stages of improving the changover process. According to him, the implementation of SMED method is presented in Figure 5 .
The SMED system uses all sorts of ancillary techniques. They include, among others:
• list of questions,
• operating test. List of questions refers to all stages and operations necessary for the exchange of a tool. It includes a list of assignments, temperature, pressure data, numeric quantities for all measurements, as well as other parameters. Thanks to the list of questions, a double review takes place, whose goal is to detect faults in operations.
The verification table is an addition to the list of questions, and allows, among others, to verify the completeness of the elements necessary to make the changover thanks to all the parts and tools specified in it.
The operating test determines the provision of confirmation on the technical condition of machines, which ensures their smooth operation.
The SMED system is one of the most significant techniques for most manufacturing enterprises, since it refers to an important aspect of the changover time reduction. The result of a properly implemented SMED system is more than 50% reduction in the time of changovers. Each production enterprise, sooner or later, while improving all aspects of their business will face a challenge and an opportunity to reduce the time of the changover of devices and machines. In the era of economic development and with the desire to meet the requirements of the customer, every entrepreneur must seek solutions that will allow to meet these requirements. Sometimes the implementation of even simple organizational improvements brings intangible benefits, despite the fact that they are not expensive. This kind of improvement seems to be the deployment of SMED system. The benefits it brings include, first of all, the reduction of inventory sites, as well as shorter deliveries, which raises customer satisfaction. Thanks to this kind of functioning the enterprise is able to achieve a significant competitive advantage. In conclusion it is worth to emphasize that SMED system gives not only the chance to increase the value of the company, but also provides to every employee the opportunity to influence and improve their own work.
The implementation of SMED is not the only action that should precede the improvement of production process using the assumptions of the transport kanban. In fact, it seems necessary to reorganize in-house transport. In the view of the present analysis of the in-house transport path between work sites it seems to be clear that the organization of the production process is not economical and the transport of manufactured items is too long. A lot of time is spent on the very transport of items to individual work stations and transport routes intersect.
The primary method, which, in principle, should be included in the modernization of the in-house transport path between work stations is the method of the shortest route. A proposal for a new transport path was described and illustrated below. The figure also shows the places where the transport kanban cards should be applied. 
CONCLUSIONS
Lean Management is one of the most frequently used techniques for business management, especially production enterprises. This is mainly determined by the fact that the tools used within it bring a number of benefits, the most important of which are:
• reduction in the operating costs of an enterprise;
• increase in the effectiveness of implementation of production process;
• improvements in the functioning of the entire organization;
• increased safety of staff. After analysing the specifics of the production process in the enterprise, it was concluded that it is effective, however, the implementation of additional management methods might positively influence its efficiency.
The proposal to implement the transport kanban will additionally increase the efficiency of the process.
The information presented in this article clearly show that the tools, methods and techniques used in Lean Management can significantly simplify the production process, and thus positively influence the efficiency of the functioning of the whole enterprise.
